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It is shown that the number of bound states is an intricate function of the interaction range and strength. As a consequence domains exist characterized by the number of such states. The boundaries between these domains are computed for an exponential interaction. For a zero-range interaction the concept of a Frenkel exciton is justified by a limiting procedure : the interaction range has to be taken equal to zero before the band width. For an infinite-range interaction, and finite band width, a quasi-continuum of bound states is obtained, which may be separated from the unbound pair continuum if the interaction strength is sufficient. The case of a Coulombic interaction is also investigated, and it is shown that it leads to a hydrogenic spectrum, possibly truncated with missing states. Finally the dynamics of an e-h pair created on a same site at some initial time is investigated. For an ultra longrange interaction (quasi-continuum of bound pairs), a dynamical charge density wave appears, oscillating in time as the pair looses its « Frenkel » character, its size increasing.
J. Physique 44 (1983) proposed by Anderson [2] (Fig. 3a et Fig. 3b) [4] and Care [5] [6] . Remember, however, that this requires that the range is made zero before any other relevant parameter (e.g. the band width).
For an arbitrary-range interaction, the Frenkel exciton will not correspond to an eigenstate of the system, so that the created pair will not « stay together ». Another kind of dynamics occurs which we now investigate. We have computed P, as a function of U(0), V(0), te and th (see Eqs. (2. 3c), (2.11) and (2.18) for the definition of these quantities). Figure 4 shows a typical variation of P,. We have assumed for simplicity te = th = t,,, U(o) and V(O) fixed. As expected, P, decreases when tW, i.e. the band width, is increased.
For other cases, a similar behaviour is observed.
All this is somewhat self-evident ; notice, however, that one could infer from this result that, for a broad band, the fluorescence from the lowest bound states could be weak.
More interesting is the case of a long-range interaction, since one expects a quasi-continuum of bound states, as shown in section 3.4. The existence of this continuum pictures the fact that the correlation between the electron is long-ranged : peculiar features of the motion are likely to occur due to the close vicinity of the bound states.
The behaviour of a pair created on some site, say R = 0, # = 0, at t = 0, is conveniently described by The Frenkel character is lost in a damped oscillatory (period -t2) way.
It is also instructive to consider the charge densities on a given site Rn. To be sure, they are given by formulae (4.12), which are not so transparent. In order to make them more palatable, we shall suppose tl I t2. Physically this corresponds to a situation where the electron band is rather flat. As discussed above, this is one of the conditions ordinarily retained for a Frenkel like description.
We return to equation ( [7] .
Finally, in our model, 
